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• Natural rubber (NR) is a strategic raw material vital to developed 
countries – serious shortages are predicted by 2010, and 3 million 
tonnes per year by 2020 (International Rubber Study Group)

• The developed world is totally dependent upon NR imports from 
tropical countries – the U.S. consumes 14% of the world’s supply 
(China surpassed US consumption in 2004 for the first time)

• Thailand, Malaysia and Indonesia (72% of global production) 
formed a cartel in 2002 to control rubber production and drive-up 
prices – more countries have since asked to join

• NR production is dependent upon one genetically-narrow plant 
species, Hevea brasiliensis (clones) – we need biodiversity

• A natural solution to Type I latex allergy – high performance, low 
protein, no cross-reaction  

Why do we need Alternative Rubber Crops?Why do we need Alternative Rubber Crops?



Product  DevelopmentProduct  Development

Biotechnological Production of Natural RubberBiotechnological Production of Natural Rubber

Rubber biochemistryRubber biochemistry

Enzymes and structural proteinsEnzymes and structural proteins

Gene  cloningGene  cloning

TransformationTransformation

New or modified rubber producerNew or modified rubber producer

Growth and Growth and 
developmentdevelopment

Crop DevelopmentCrop Development

Guayule Guayule 

latexlatex
hypoallergenic  hypoallergenic  

The USDA Rubber Project The USDA Rubber Project –– where it began (1989)where it began (1989)



Tire made from guayule rubber

Strategic need is only a market driver in crisesStrategic need is only a market driver in crises……

Emergency Rubber Project WWIIEmergency Rubber Project WWII



1991 1991 -- A commercial opportunityA commercial opportunity………………

Type I Tropical Type I Tropical HeveaHevea Latex Protein AllergyLatex Protein Allergy



Type I Tropical Type I Tropical HeveaHevea Latex Allergy Symptoms Latex Allergy Symptoms 

affecting up to 20 million Americans include:affecting up to 20 million Americans include:

IgE antibodiesIgE antibodies

Local Local urticariaurticaria

Systemic Systemic urticariaurticaria

RhinitisRhinitis

ConjunctivitisConjunctivitis

AsthmaAsthma

EdemaEdema

BronchospasmBronchospasm

TachycardiaTachycardia

AnaphylaxisAnaphylaxis

Ownby et al., J. Allergy Clinical Immunology, 1994



Type I Type I HeveaHevea latex allergy arose because of: latex allergy arose because of: 

Vastly increased usage of latex products in response Vastly increased usage of latex products in response 
to the AIDS epidemic (15to the AIDS epidemic (15--fold) fold) –– Universal Universal 
PrecautionsPrecautions

Processing shortcuts led to products high in soluble Processing shortcuts led to products high in soluble 
proteinprotein

Use of Use of ““greengreen”” latex (partiallylatex (partially--hydrolyzed) latexhydrolyzed) latex

SingleSingle--use powdered gloves aerosolized latex proteinsuse powdered gloves aerosolized latex proteins



HeveaHevea latex is a living cytoplasm containing latex is a living cytoplasm containing 

rubber particles and is protein rich.rubber particles and is protein rich.



~50~50--75%   75%   

hydrophilic proteinhydrophilic protein

in the in the cytosolcytosol

~10~10--25%  25%  

hydrophobic hydrophobic 

protein bound to protein bound to 

rubber particlesrubber particles

~10~10--25% 25% 

hydrophobic hydrophobic 

membranemembrane--bound bound 

proteinprotein

HeveaHevea Latex    Latex    

People became allergic to all protein groupsPeople became allergic to all protein groups



HeveaHevea Allergy Summary:Allergy Summary:

To protect the normal folks from getting the To protect the normal folks from getting the 
allergy just leach the latex products properly allergy just leach the latex products properly 
–– expensive treatments do not appear expensive treatments do not appear 
necessarynecessary

To protect the hypersensitive use something To protect the hypersensitive use something 
else (natural or synthetic)else (natural or synthetic)

-- both scientifically and litigiously trying to use both scientifically and litigiously trying to use 
HeveaHevea latex for this subpopulation seems a latex for this subpopulation seems a 
““dondon’’t even go theret even go there”” propositionproposition



How to address Type I Latex AllergyHow to address Type I Latex Allergy

Circumvention?Circumvention?

-- Use something else Use something else i.e.i.e. avoidanceavoidance

-- SyntheticsSynthetics

-- Alternative natural rubber latex sourceAlternative natural rubber latex source



PROTECTIVE GLOVE MATERIALSPROTECTIVE GLOVE MATERIALS

Natural rubberNatural rubber -- best material, elasticity, tensile strength, fit, best material, elasticity, tensile strength, fit, 

gloves.gloves.

Generally poorly elastic, with high break rates and viral penetrGenerally poorly elastic, with high break rates and viral penetration ation 
rates, expensive, but rates, expensive, but nonallergenicnonallergenic with respect to proteinwith respect to protein--mediated mediated 

tactility and viral protection for surgical gloves (96%) and exatactility and viral protection for surgical gloves (96%) and examination mination 

Synthetic surgical and examination glove materialsSynthetic surgical and examination glove materials

latex allergieslatex allergies

Chloroprene (Neoprene)Chloroprene (Neoprene)

NitrileNitrile rubber  rubber  

StyreneStyrene--butadiene (butadiene (ElastyrenElastyren))

StyreneStyrene--ethyleneethylene--butadiene (butadiene (TactylonTactylon))

EMAEMA

Synthetic Synthetic ciscis--polyisoprenepolyisoprene

PolyurethanePolyurethane

ASTM standards ASTM standards 

were lowered to were lowered to 

permit use of permit use of 

syntheticssynthetics



Guayule LatexGuayule Latex

Guayule had not been considered as a source Guayule had not been considered as a source 

of latex because it does not make its rubber of latex because it does not make its rubber 

in the form of a tapable latexin the form of a tapable latex

However, guayule does still make its rubber in However, guayule does still make its rubber in 

the form of rubber particles suspended in the the form of rubber particles suspended in the 

aqueous aqueous cytosolcytosol

YulexYulex®® Natural Rubber Latex Natural Rubber Latex is made by is made by 

extracting these particles while maintaining extracting these particles while maintaining 

the suspension.the suspension.



PartheniumParthenium argentatumargentatum Rubber ParticlesRubber Particles





SixSix--year Search for Commercial Partneryear Search for Commercial Partner

19911991--19971997

This included overcoming commercialization This included overcoming commercialization 

barriers and identifying potential partnersbarriers and identifying potential partners

Greatly assisted by the USDAGreatly assisted by the USDA--ARS, especially ARS, especially 

(1)(1) Office of Technology TransferOffice of Technology Transfer

(2)(2) Information ServiceInformation Service

(3) Other research locations(3) Other research locations

And by USDAAnd by USDA--CSREESCSREES



GUAYULE LATEX PRODUCTSGUAYULE LATEX PRODUCTS

Wet MillWet Mill

PressPress

FilterFilter

ClarifyClarify

Separate liquid phasesSeparate liquid phases

ConcentrateConcentrate

SHRUBSHRUB

LATEXLATEX

Waste,Waste,

CoproductsCoproducts

0.2% Ammonia0.2% AmmoniaAqueous extractantAqueous extractant

AmmoniaAmmonia

BagasseBagasse

ResinsResins
BiorefineryBiorefinery
Cellulose   Cellulose   

HemicelluloseHemicellulose

Lignin/ResinLignin/Resin

BIOFUELS BIOFUELS BIOPRODUCTS BIOPRODUCTS 

Purify latex (light phase)Purify latex (light phase)
AmmoniaAmmonia

WashWash



Latex extraction from guayule Latex extraction from guayule –– scalescale--upup

With the help of CSREES, U of AZ, USWCLWith the help of CSREES, U of AZ, USWCL



Guayule latex separationGuayule latex separation



Is guayule latex a safe alternative?Is guayule latex a safe alternative?

<2% of the protein<2% of the protein Guayule latex proteins do Guayule latex proteins do 

not cross react to not cross react to HeveaHevea

latex protein antibodies in latex protein antibodies in 

mice, rabbits or people.mice, rabbits or people.

Purified 

Purified 
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Siler DJ, Cornish, K,  Hamilton. RG, (1996) Siler DJ, Cornish, K,  Hamilton. RG, (1996) J. Allergy J. Allergy ClinnicalClinnical ImmunolImmunol. 98:895. 98:895--902; 902; 

Carey AB, Cornish K, Carey AB, Cornish K, SchrankSchrank p, Ward B, Simon R  (1995) p, Ward B, Simon R  (1995) Annals of Allergy, Asthma & Annals of Allergy, Asthma & ImmunolImmunol 74: 31774: 317--320; 320; 

Siler DJ, Cornish K, (1994) Industrial Crops and Products 2: 307Siler DJ, Cornish K, (1994) Industrial Crops and Products 2: 307 –– 313; 313; 

BerBer DJ, DJ, MunemasaMunemasa KH, Hamilton RG, Cornish K, Howard BA, Klein DE, KH, Hamilton RG, Cornish K, Howard BA, Klein DE, SettipaneSettipane GA (1993) GA (1993) J. Allergy and Clinical J. Allergy and Clinical 

ImmunologyImmunology 91: 27191: 271



Guayule latex Guayule latex 

product product 

manufacture manufacture 

Latex products made by Latex products made by 

Harry Bader at the Akron Harry Bader at the Akron 

Rubber Development Rubber Development 

Laboratory, under a Laboratory, under a 

grant from Hercules grant from Hercules 

CorporationCorporation



ClampClamp

Glass CylinderGlass Cylinder

GloveGlove

Virus Collection Virus Collection 

Tubes Tubes 

1 L Virus 1 L Virus 

+ Buffer+ Buffer

Glove Viral Glove Viral 

Barrier TestBarrier Test

Guayule latex Guayule latex glove glove 

andand condomcondom films films 

provide an effective provide an effective 

barrier to the barrier to the 

transmission of transmission of 

human viruseshuman viruses

Cornish, K., Lytle, C.D. Viral impermeability of hypoallergenic,Cornish, K., Lytle, C.D. Viral impermeability of hypoallergenic, low protein, guayule low protein, guayule 

latex films. Journal of Biomedical Materials Research 47: 434latex films. Journal of Biomedical Materials Research 47: 434--437. 1999. 437. 1999. 



USDAUSDA--ARS, WRRC, NCAUR, US WCLARS, WRRC, NCAUR, US WCL

USDAUSDA--ARSARS--NPSNPS

USDAUSDA--ARSARS--OTTOTT

USDAUSDA--ARSARS--ISIS

USDAUSDA--CSREESCSREES

DOEDOE--NRELNREL

Universities of Alberta, Arizona, California (Berkeley), Nevada Universities of Alberta, Arizona, California (Berkeley), Nevada 

(Reno), Utah, Colorado State, New Mexico State,Texas A & M(Reno), Utah, Colorado State, New Mexico State,Texas A & M

NIH, FDA, Cleveland Clinic, Scripps La Jolla, Johns Hopkins, NIH, FDA, Cleveland Clinic, Scripps La Jolla, Johns Hopkins, 

Children’s Hospital, Woodland ClinicChildren’s Hospital, Woodland Clinic

Rubber Research Institute of IndiaRubber Research Institute of India

South African ARCSouth African ARC

Greece Greece –– Crete and Gaia Research Institute, AthensCrete and Gaia Research Institute, Athens

Goodyear Tire and Rubber Company, Plantations Division.Goodyear Tire and Rubber Company, Plantations Division.

Hercules CorporationHercules Corporation

Yulex CorporationYulex Corporation

Many different people and sectors helped!Many different people and sectors helped!



Both patents were exclusively licensed Both patents were exclusively licensed 

to Yulex Corporation in 1997to Yulex Corporation in 1997

Exclusive IP was essential to US business 
involvement and this was a solely ARS 

developmentdevelopment – no CRADA umbrella

Patents:Patents:

Hypoallergenic Natural Rubber Products from Hypoallergenic Natural Rubber Products from 
Parthenium argentatum Parthenium argentatum (Gray) and other non-(Gray) and other non-
Hevea brasiliensisHevea brasiliensis species, by Katrina Cornishspecies, by Katrina Cornish

U.S. Patent No. 5580942. 1996 U.S. Patent No. 5580942. 1996 (the process)(the process)

U.S. Patent No. 5717050. 1998 U.S. Patent No. 5717050. 1998 (the product)(the product)



So how is Yulex doing?So how is Yulex doing?



VCVC--Funded Funded -- Current InvestorsCurrent Investors

Argonaut Argonaut 

Holdings, LLCHoldings, LLC
0909--0606$8.0M$8.0MSeries CSeries C

Argonaut Argonaut 

Holdings, LLC Holdings, LLC 
22--0303

44--0404

$2.0M$2.0M

$2.5M$2.5M

Series BSeries B

Angel RoundAngel Round66--0202$435K$435KSeries ASeries A

FoundersFounders88--9999$130K$130KSeedSeed

InvestorInvestorDateDateAmountAmountRoundRound

Series DSeries D 0707--0606



VCVC--Funded Funded -- Current InvestorsCurrent Investors

Argonaut Argonaut 

Holdings, LLCHoldings, LLC
0909--0606$8.0M$8.0MSeries CSeries C

Argonaut Argonaut 

Holdings, LLC Holdings, LLC 
22--0303

44--0404

Series BSeries B

Angel RoundAngel Round66--0202$435K$435KSeries ASeries A

FoundersFounders

$2.0M$2.0M

$2.5M$2.5M

88--9999$130K$130KSeedSeed

InvestorInvestorDateDateAmountAmountRoundRound

Series DSeries D 0707--0606

$2.5M$2.5M



The guayule crop: The guayule crop: Guayule natural rubber can substitute Guayule natural rubber can substitute 

for for HeveaHevea rubber in products from tires to cathetersrubber in products from tires to catheters



Guayule Cultivation CycleGuayule Cultivation Cycle

Perennial cropPerennial crop

Two years to first harvest, then annual harvestsTwo years to first harvest, then annual harvests

No pesticidesNo pesticides

Relatively little waterRelatively little water

Far more rapid response time to market Far more rapid response time to market 

demands than possible with demands than possible with HeveaHevea

Mechanized harvesting and processingMechanized harvesting and processing

Full range of NR products possibleFull range of NR products possible

Vice President of Agriculture (Mike Fraley) Vice President of Agriculture (Mike Fraley) 

leading rapid acreage expansionleading rapid acreage expansion



Mechanized harvesting using cotton Mechanized harvesting using cotton 

equipment equipment –– a 21,540 lb modulea 21,540 lb module



TransportationTransportation



DeliveryDelivery



Yulex Yulex BioprocessingBioprocessing Plant (2005)Plant (2005)



ProcessingProcessing

SemiSemi--works plant has been optimized works plant has been optimized 

throughout and many steps upgraded throughout and many steps upgraded 

Vice President of Manufacturing on board Vice President of Manufacturing on board 

(Tony Nocera)(Tony Nocera)

First commercial plant onFirst commercial plant on--line April 2006line April 2006

Planning phase for large commercialPlanning phase for large commercial--scale scale 

processing plant underway (onprocessing plant underway (on--line in 2007)line in 2007)



Ongoing Product ProgramsOngoing Product Programs

Product DevelopmentProduct Development

Scientific Advisory BoardScientific Advisory Board

Product SafetyProduct Safety New/New/OldTestingOldTesting MethodsMethods

YulexYulex CustomersCustomers

Extractable proteinExtractable protein

Surface antigensSurface antigens

HeveaHevea Type I allergiesType I allergies

Potential guayule Type I allergiesPotential guayule Type I allergies

Potential guayule Type IV allergiesPotential guayule Type IV allergies

NitrosaminesNitrosamines

Increased test sensitivityIncreased test sensitivity

GuayuleGuayule--specific immunochemical specific immunochemical 

Surface antigenSurface antigen

Animal trialsAnimal trials

Yulex staff monitoring programYulex staff monitoring program

LiveLive--subject skinsubject skin



Protein Content in Latex  Protein Content in Latex  
(Modified Lowry, ASTM D5712(Modified Lowry, ASTM D5712--05)05)

106106YulexYulex, sample 1, sample 1

9,1969,196HeveaHevea, sample 2, sample 2

9,6369,636HeveaHevea, sample 1, sample 1

Protein Protein 
((µµg/gg/g dry rubber)dry rubber)

SampleSample

Protein assays by Protein assays by WenshuangWenshuang Xie and Colleen McMahan, Xie and Colleen McMahan, 

USDAUSDA--ARS, Albany, CAARS, Albany, CA
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YulexYulex®® exceeds the surgical glove standard, exceeds the surgical glove standard, 

ASTM DASTM D--35773577

-- and beats NR for form, fit and feeland beats NR for form, fit and feel



Connect 2005 Most Innovative New ProductConnect 2005 Most Innovative New Product

Life Sciences Life Sciences –– Medical Devices and DiagnosticsMedical Devices and Diagnostics

Yulex CorporationYulex Corporation

forfor

YulexYulex™™



Yulex Distribution Agreement Yulex Distribution Agreement 

2005 2005 -- 2010, $150 million2010, $150 million

Centrotrade Rubber USA, Inc.Centrotrade Rubber USA, Inc.



Yulex & Centrotrade PartnershipYulex & Centrotrade Partnership

On May 10, 2005 Yulex signed an exclusive fiveOn May 10, 2005 Yulex signed an exclusive five--year year 

distribution agreement with leading international natural distribution agreement with leading international natural 

rubber supplier and distributor Centrotrade Rubber USA rubber supplier and distributor Centrotrade Rubber USA 

and Centrotrade Deutschland GmbH. and Centrotrade Deutschland GmbH. 

CentrotradeCentrotrade’’ss U.S. and European operations will distribute U.S. and European operations will distribute 

YulexYulex®® Natural Rubber Latex worldwide to medical device Natural Rubber Latex worldwide to medical device 

manufacturers of surgical gloves, condoms, catheters and manufacturers of surgical gloves, condoms, catheters and 

other latexother latex--based medical products that are seeking an based medical products that are seeking an 

alternative to lower performing synthetic latex materials. alternative to lower performing synthetic latex materials. 



yulexyulex®® (guayule latex) first sales in 2005(guayule latex) first sales in 2005



Yulex has entered Revenue PhaseYulex has entered Revenue Phase

First Royalty PaymentFirst Royalty Payment

(credited against licensing fees)(credited against licensing fees)



Regulatory AffairsRegulatory Affairs

ASTMASTM

FDAFDA

ISOISO



Designation: DDesignation: D 10761076––02 02 

YulexYulex®® -- Guayule latexGuayule latex

Modifications were made to the standard to accommodate the Modifications were made to the standard to accommodate the 

commercial introduction of guayule latex  commercial introduction of guayule latex  

-- Introduction of a new Category 4.Introduction of a new Category 4.



•• Category 4Category 4 —— Centrifuged, or centrifuged and creamed, Centrifuged, or centrifuged and creamed, 

guayule latex, or other natural rubber latex, containing less guayule latex, or other natural rubber latex, containing less 

than 200 micrograms total protein per gram dry weight of than 200 micrograms total protein per gram dry weight of 

latex, with ammonia or other hydroxide, with other latex, with ammonia or other hydroxide, with other 

necessary preservatives and stabilizers.necessary preservatives and stabilizers.

••No detectable protein by DNo detectable protein by D--6499, antigenic 6499, antigenic HeveaHevea protein.protein.

•• Other changes to text in the body of the standard are Other changes to text in the body of the standard are 

included.  included.  

•• Also, relevant changes to D1418 (nomenclature) and D Also, relevant changes to D1418 (nomenclature) and D 

1566 (standard terminology).1566 (standard terminology).
-- NR to remain term for Natural Rubber from NR to remain term for Natural Rubber from Hevea Hevea brasiliensisbrasiliensis NRG to NRG to 

be added to mean Natural Rubber from guayulebe added to mean Natural Rubber from guayule ((PartheniumParthenium argentatum)argentatum)

The New Latex Category (not The New Latex Category (not ““TypeType””) ) 



Dipped Medical ProductsDipped Medical Products

COMMODITYCOMMODITY DIFFERENTIATEDDIFFERENTIATED

ExamExam gloveglove Surgical gloveSurgical glove CondomCondom CatheterCatheter

6 g6 g 12 g12 g 11--2 g2 g < 0.5 g< 0.5 g

$0.035$0.035 $0.50$0.50 $1$1--22 $8$8--1010

$2.65/lb$2.65/lb $19/lb$19/lb $450/lb$450/lb >$8,000/lb>$8,000/lb

100100--150,000150,000 15,00015,000 7,0007,000 < 500< 500

tons/yr UStons/yr US tons/yr UStons/yr US tons/yr UStons/yr US tons/yr UStons/yr US

YULEXYULEX



Annual guayule acreage needed for different marketsAnnual guayule acreage needed for different markets

(at one ton latex per acre per year)(at one ton latex per acre per year)

20052005 20202020
Medical and highMedical and high--end end 

consumer productsconsumer products 350,000350,000 2,000,0002,000,000

All NR latexAll NR latex 1,000,000    1,000,000    6,000,0006,000,000

All NR productsAll NR products 8,000,000  8,000,000  12,000,00012,000,000

All rubberAll rubber 20,000,00020,000,000 30,000,00030,000,000

Demand is Demand is rapidly increasingrapidly increasing as China and India industrialize as China and India industrialize 

–– especially automotive and medical demandsespecially automotive and medical demands

(International Rubber Study Group, 2005)(International Rubber Study Group, 2005)



StateState Existing cropland   Guayule landExisting cropland   Guayule land

CACA 10,628,00010,628,000 47,000,00047,000,000

AZAZ 1,254,0001,254,000 29,000,00029,000,000

NMNM 2,427,0002,427,000 9,000,0009,000,000

TXTX 40,040,00040,040,000 39,540,00039,540,000

Guayule growing region (ERP) Guayule growing region (ERP) -- 124,540,000 acres 124,540,000 acres 
(probably more as climatic requirements may have shifted)(probably more as climatic requirements may have shifted)

CACA

AZAZ NMNM

TXTX



Total Utilization of Total Utilization of 

GuayuleGuayuleProduct Product ……………….. latex and rubber.. latex and rubber

++

Coproduct Coproduct …………. resin. resin

++

Byproduct Byproduct …………. . bagassebagasse



Latex extraction  by wetLatex extraction  by wet--milling guayule shrub milling guayule shrub 

also generates also generates bagassebagasse –– a high energy a high energy ““zerozero--

costcost”” feedfeed--stock of 9,720 Btu/lb and 15 lb/cu ftstock of 9,720 Btu/lb and 15 lb/cu ft



Yulex Yulex BiorefineryBiorefinery

Latex Latex 

productsproducts

ResinResin

extractionextraction
BagasseBagasse

Latex Latex 

extractionextraction

ResinResin

productsproducts

GuayuleGuayule

RubberRubber

productsproducts

Bulk Bulk 

rubber rubber 

extractionextraction

CelluloseCellulose

Resin Resin 

productsproducts
Modified Modified 

ligninlignin

FractionationFractionation

ChemicalsChemicals EthanolEthanol

Direct Direct 

usesuses
Lignin/Lignin/

resinresin
HemiHemi--

cellulosecellulose

PRIMARYPRIMARY

(product)(product)
TERTIARYTERTIARY

(byproduct)(byproduct)
SECONDARYSECONDARY

(coproduct)(coproduct)
BioBio--AgAg

SeedSeed

~400~400 gallons/acregallons/acre



resin
s

resin
s

fuelsfuels

building m
aterials

building m
aterials

AcreageAcreage

YulexYulex

Latex/Rubber Latex/Rubber 

Selling price, Selling price, 

$/lb$/lb
66

55

44

33

22

11

00

101033 101044 101055 101066 101077

YearYear
2005           2010            2015            20202005           2010            2015            2020

NR latexNR latex

NR bulkNR bulk

Agronomy   Agronomy   Plant 
Plant Breeding

Breeding

B
io

tech
n
o
lo

g
y

B
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tech
n
o
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g
y

YULEX Economic DriversYULEX Economic Drivers

nitrile

neoprene

polyisoprenepolyisoprene



ProductionProduction

ConsumptionConsumption

2005                2010                 2015                 202005                2010                 2015                 202020

Projected NR growthProjected NR growth

3 million 3 million tonnetonne/year /year 

NR shortfallNR shortfallGuayule Production Guayule Production 

AcreageAcreage

3x103x1066

101066

101055

101044

101033

Additional Additional HeveaHevea

production acreage?production acreage?

YearYear

Guayule can respond to market demands much more quickly than Guayule can respond to market demands much more quickly than HeveaHevea

If this isn’t met 

by guayule what 

will meet it?



Tropical Tropical HeveaHevea proteinprotein--

free, free, high qualityhigh quality YulexYulex®®

latex medical products latex medical products 

can be manufactured, can be manufactured, 

safe for use by people safe for use by people 

with Type I latex allergy. with Type I latex allergy. 

Many other products, Many other products, 

including tires, can also including tires, can also 

be made from guayule be made from guayule 

rubber.rubber.

Domestic rubber Domestic rubber 

production provides nonproduction provides non--

subsidized agriculture, subsidized agriculture, 

rural development, and rural development, and 

raw materials security. raw materials security. 

GUAYULEGUAYULE

The First Domestic The First Domestic 

Rubber CropRubber Crop


